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National Database on Environmental Management Systems (NDEMS) is a research 
project, which collects facilities’ environmental management systems (EMS) data 
nationwide. This year the research team at The University of North Carolina at Chapel 
Hill (UNC-CH) has incorporated a new set of survey instruments -- the Organization of 
Economic Co-operation and Development Survey (OECD Survey) -- into their research. 
The new survey focuses on new trends in environmental research and the participating 
research teams are from several countries around the world. The research team at UNC-
CH is responsible for the OECD survey data collection in the United States. This project, 
the OECD Online Survey System involved the design of a database to store OECD 
survey data, as well as a set of online interfaces and scripts designed and implemented to 
facilitate data entry from the web interfaces to the back-end database, and an 
administrative module designed to allow the NDEMS research teams to manage the user 
account for each facility and the data they submitted. This paper describes the design, 
development, and user testing of the OECD Online Survey System. 
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I. Introduction 
 
National Database on Environmental Management Systems (NDEMS) is a 
research project, which collects facilities’ environmental management systems (EMS) 
information nationwide. There will be a public release of the database on updated facility 
EMS information in 6 months. Currently, the way data is collected is that the research 
staff emails a set of surveys to the facilities, and the facilities fill in the survey and email 
back the finished document or mail the finished hard copy back. Then a data entry clerk 
enters the received data into the database. This method is time-consuming and limits the 
size of the research carried out.  This year the research team switched their research 
interests and incorporated a new set of survey instruments -- the Organization of 
Economic Co-operation and Development Survey (OECD Survey) -- into their research. 
The new survey focuses on new trends in environmental research and the participating 
research teams are from several countries around the world. The research team at The 
University of North Carolina at Chapel Hill (UNC-CH) is responsible for the OECD 
survey data collection in the United States. Because the scope and complexity of this 
research project is increased, they wish to have a database-driven online system to 
manage the new round of data collection in an efficient way. OECD Online Survey 
System involves a database to store the OECD survey data submitted, as well as a set of 
online interfaces designed to let the facilities participating in the NDEMS research 
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project submit their environmental management system data directly from the web 
interface to the back-end database from the Internet, it will also have an administrative 
module designed to allow the NDEMS research teams to manage the user account for 
each facility and the data they submitted. This paper describes the design, development, 
and user testing of the OECD Online Survey System. 
 
II. Project Background 
 
Project Description 
The National Database of Environmental Management Systems (NDEMS) Project 
is intended to determine the effects of ISO 14001 and other environmental management 
systems by collecting and analyzing data on facilities’ environmental performance, 
economic performance, regulatory compliance, pollution prevention and related issues. 
The data is collected through a set of protocols or surveys. The primary function of the 
protocols is to guide the collection of standardized and comparable data from a wide 
variety of facilities. More than 50 facilities from 10 states in the country participated in 
this study. These facilities are from a wide range of industries including chemicals, 
electronics, food, machinery, metals, pharmaceuticals, pulp and paper, printing, 
transportation, utilities, federal agencies, county and municipal government. The 
participating facilities provide answers to all questions asked in the protocols and 
participate in all three stages of the protocols (baseline, EMS design, and updates). After 
the research team has established an agreement with the facility on participating in this 
study and has identified and contacted the contact person in each facility, the research 
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team sends out hard copy of protocols or emails them as attachments to the contact 
person. Then the facility contact person will fill in the protocol and send back the hard 
copy by standard mail. This usually takes several weeks. All data submitted is in paper 
form and stored in file cabinets. The research group at UNC-Chapel Hill is responsible 
for entering the data the facilities submitted into several MS ACCESS databases, as well 
as ensuring data quality, maintaining the integrity of the database, and producing periodic 
reports based on the data submitted to NDEMS.   
Periodically, the research group releases the MS ACCESS databases to the public 
to allow researchers and organizations that share the same interests to pursue their own 
independent research. In all cases, unless the facility approves public disclosure of its 
identity, the research group seeks to ensure the confidentiality of facility-specific data in 
NDEMS. 
This year the research team is trying to incorporate a new set of survey 
instruments -- the Organization of Economic Co-operation and Development Survey 
(OECD Survey) -- into their research. The OECD survey is a cross-continental data 
collection project sponsored by the Organization of Economic Co-operation and 
Development (http://www.oecd.org), which is a new project at its planning stage. The 
OECD project hopes to identify research teams like the NDEMS research team who has 
experience with undertaking and managing large-scale random-sample industrial surveys. 
The OECD project has recruited research groups from several countries around the 
world, including Canada, France, Germany, Hungary, Japan, Norway, and the United 
States. Each research group will be responsible for data collection and analysis of their 
 
4 
 
 
own region. The data they collect will be shared among all research groups and the 
public.  
By participating in the OECD project, the NDEMS research team hopes to 
combine the experience they gained from the previous NDEMS project into this new 
study and to explore new aspects in environmental research. They also hope to be able to 
do comparative analysis between the data to be collected from the OECD surveys and the 
data collected from the earlier NDEMS protocols  
It is important that the team develop a new process to collect data since the scope 
of their project has significantly expanded. In this new survey, hundreds of facilities are 
expected to participate. The increase from the approximately 50 participating facilities of 
the original NDEMS survey means it is no longer possible to manually collect and enter 
data. They must design and implement a new automatic system to streamline their data 
collection process. Web-based database systems are today’s trend and have proven to be 
efficient in many similar projects. 
Designing and implementing an online survey system will eliminate the 
limitations mentioned above. It will also improve the accessibility of the research data. 
Researchers, interested individuals and public interest groups can access these data on the 
Internet anywhere around the world.  The online interfaces will also help non-technical 
research staff members who are unfamiliar with the database system to perform their 
tasks through very simple and intuitive online interfaces. This will also significantly 
increase their productivity on the research.  
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System Goal 
Based on the author’s understanding of the current process the NDEMS project 
adopted to perform large-scale industrial survey, the possible improvements of the 
current process, and the future requirements of the new OECD survey, the NDEMS 
research team has agreed on a set of goals for the design of the OECD online survey 
system. These goals are: 
1. To design and implement a relational database for storing and managing the data 
to be collected from the OECD survey and to act as back-end database for data 
submission and access. 
2. To design and implement a set of database-driven web interfaces to the survey 
instrument for survey users from participating facilities to submit and edit data.  
3. To design and implement a set of database-driven web interfaces as the 
administrative module for the research staff at UNC-CH to manage the data 
collected and different types of user accounts. 
4. To perform usability tests for the prototype and collect user feedback for future 
modifications. 
5. The public interface will also enable the research teams from other regions and 
the general public to share the data collected while keeping the confidentiality of 
the participating facilities and firms.  
 
System Scope  
This web database project will be designed and developed to support three 
categories of users: the research staff working on this project, the facility personnel who 
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participate in this project and outside members of the public. The project will consist of a 
MS ACCESS database based on the survey protocol which will house the information 
gathered from the facilities, a set of online interfaces that can be accessed by both 
research teams at UNC and facility contact persons to enter, delete and update 
information, and administrator interfaces for the researchers at UNC to maintain the 
database, control data entry, data quality and manage user accounts. By designing and 
implementing this database-driven online survey system, the researchers will be able to 
automate the data entry process and thus will be able to expand the size of this research 
by recruiting more facilities to participate. Instead of releasing the entire database to the 
public, the researchers can share the data through the Internet. This is a more secure 
process and has more central control. 
The research group will consider the prototype developed by this project as a pilot 
project. Because the OECD project is at its beginning stage, it is understood that the 
project design has not been finalized yet and is subject to changes at any time before a 
final version of the research design is agreed upon. The OECD project involves a wide 
range of users from difference research groups in different countries; the decision 
making-process can be time-consuming. In particular, decisions regarding public access 
to the collected data are still being discussed; therefore, the public interface to the 
database has not been implemented. The scope of this pilot project includes requirements 
gathering from only the research team at UNC-CH, who is responsible for the data 
collection in the United States. 
Before the prototype of this project is released to the public, it will be reviewed 
and evaluated by the internal users (the research team at UNC-Chapel Hill). A usability 
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test is designed for this purpose, and the users’ feedback will be used to make design 
decisions for redesign and future implementations. 
 
III. The User of the System 
 
Current User Groups   
Based on their relationship to the project, the target audiences of the online survey 
system can be divided into internal and external audiences.   
From a research perspective, internal researchers are NDEMS research team 
including the UNC-CH staff, members of the Multi-State Working Group (MSWG) and 
Environmental Protection Agency (EPA) researchers. External researchers are outsiders 
such as researchers and stakeholders around the world who are interested in the EMS 
study. These include individual researchers from non-government organizations, 
government, business, academic research institutes and other organizations.  
From the project perspective, the target audiences can be divided into participants 
and non-participants. Participants are the UNC-CH and EPA staffs who administer this 
project, the state managers from the MSWG who manage participating facilities in each 
state and report to the UNC-CH staff, and facility personnel who participate in the 
research process of this project. Non-participants are the external users described above.  
The following chart (Figure 1) was produced by analyzing downloads of the 
public released databases. It shows the distribution of the interested external audiences 
groups including academic, business, government, non-government organizations, 
research institute and other groups.  
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Figure 1: The distribution of the types of organization of people who have downloaded the 
current databases. (The types of organizations from left to right are:  1. Academic 2. Business 3. 
Governments 4. Non-Government Organizations 5. Others 6. Research Institutes) 
 
Expected Changes in User Groups 
 Because of the adoption of the new OECD survey, future user groups will differ 
slightly from the current user groups. First, the research staff will contact the facility 
participants directly without the co-ordination of the state-managers, so the state-
managers from MSWG will no longer be included in the internal audience. Second, the 
membership of the internal audience will expand. The internal audiences will include 
research teams from other countries around the world, based on their agreement to share 
the data they have collected from each region (country). Meanwhile, the external 
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audience remains the same. Details on how to share the data collected with the public 
have not yet been clearly defined by the OECD project.  
 
Characteristics of Target Audiences 
Psychological characteristics  
• Attitudes:  
The target audiences of this web site are researchers who have a major 
interest in environment management systems. They should be quite 
familiar with the Internet and are willing to use the Internet as a medium 
for their research.  
They usually have little difficulty getting access to a computer connected 
with the Internet. In their working environments, it is usually very 
convenient for them to access a computer network connected with the 
Internet or require technical support 
• Motivation:  
The motivations of the users to browse the web site and use the database 
provided for download through this web site are mainly for research, 
business, and policy-making.  
They are usually highly motivated researchers. In addition to exploring 
research materials from books and journals, they will search the Internet. 
They will probably learn of the URL of this website by referral or obtain it 
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from the related sites. They should also be able to find this site from any 
major search engines 
Knowledge and experience  
• Level of education:  
Most users of the website are highly educated researchers. Most of them 
have advanced degrees. Most of their degrees are related to Environmental 
disciplines, such as Chemical Environmental Policy and Environmental 
Engineering. 
• Reading level/language:  
Although the users may come from around the world, we assume they use 
English as either their primary or secondary language. Most users have a 
relatively higher reading level in English, especially of scientific literature. 
• Typing skill:  
Users are assumed to have fair to good typing skills, sufficient for data 
entry and searching. 
• Level of computer literacy:  
Users have basic computing skills such as word processing and browsing 
the Internet.  
• Level of experience/facility in using similar systems:  
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Users make extensive use of the Internet. Most of them have experience 
viewing similar websites regarding Environmental Management Systems 
(EMS) on the Internet. So, we can assume they have previous experience 
with similar tasks. 
 
Three Major Types of System Users  
 
The following table (Table 1) describes three types of users who will be included 
into the design of the online survey system 
 
Table 1: Three Major Types of System Users 
 
Administrator The person(s) responsible for maintaining all survey data and 
managing all the research staff and user accounts. 
 
Manager The person(s) responsible for maintaining all survey data and 
managing all user accounts from facilities.  
Survey User The person(s) from recruited facilities that use the survey system to 
submit and edit their EMS data. 
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The following figure (Figure 2) describes the responsibility of each type of the 
users. The responsibility matrix is hierarchical. The manager will inherit all the privileges 
of a survey user, and the administrator will inherit all the privileges of a manager  
Figure 2: User Responsibilities 
 
 
Users                                                   Primary Responsibilities 
 
 Change administrator personal 
information  
 View all manager accounts 
 Set up, edit or delete manager’s account or 
account information 
 View all data user submitted 
 Manipulate all user data submitted if 
necessary for data quality control 
 
the person(s) responsible for 
maintaining all survey data and 
managing the research staff and 
users 
 
Administrator 
manages inherits privileges  
 
 
 Change manager’s personal information 
 View all user accounts 
 Set up, edit or delete user account or 
account information 
 View all data user submitted 
 Manipulate all data user submitted if 
necessary for data quality control 
 
 
Researchers of NDEMS 
the person(s) responsible for 
maintaining all survey data and 
managing all users 
 
Manager 
 
 
 
 
 
manages inherits privileges 
 Change user information 
 Submit data 
 Update data submitted 
 Delete data submitted 
 View data submitted 
 View managers’ contact information 
 
 
 
 
 
Facility (contact person) participated 
in NDEMS research 
the person(s) from recruited facilities 
who use the survey system to submit 
their EMS data 
 
 
Survey User 
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IV System Description 
   
User Case Scenarios/Tasks 
The user case scenarios/ tasks is a summary of the tasks each type of user account 
needs to perform. This serves as a guideline in designing the features and functionality of 
the online survey system. 
 
Administrator 
Case 1: Change administrator information 
Administrator may change his/her email address if necessary. Because the administrator’s email 
address may be used by people submitting problems with the online survey system, 
administrators may need to update their personal information as it changes. 
 
Case 2: View all manager accounts information 
The administrator will be able to view a list of all manager accounts in the online survey system. 
This list may be used to perform the administrator’s function of editing managers’ account 
information. 
 
Case 3: Set up or delete manager account or edit manager account information 
The administrator may be asked to add one or more than one managers to the online survey 
system.  The administrator may be asked to set up new manager account names and passwords. 
Although the managers can edit their personal information themselves, the administrator may also 
be asked to edit the managers’ personal information for them.  
 
14 
 
 
 
Case 4: View all data submitted 
The administrator will be able to see a list of all survey users and access all data submitted by 
each user through online interfaces. 
 
Case 5: Data quality control 
The administrator may be asked to do quality assurance and quality control (QA/QC) for data 
submitted by all users. The administrator may edit data not qualified to meet the QA/QC standard 
defined by the research team. This is to ensure data quality and data integrity.   
 
Case 6: Perform manager responsibilities 
In the absence of a manager, the administrator may be asked to perform some of the manager’s 
responsibilities, such as setting up a new online survey system user account or viewing all the 
data submitted to perform data quality control. 
 
Managers 
Case 1: Change manager information 
After the administrator sets up manager accounts, the managers can change all of their 
personal information such as their email address and manager password. Managers will 
not be able to change their username.  
 
Case 2: View all user account information 
The manager will be able to view a list of all user accounts in the online survey system. This list 
may be used to perform manager’s function to edit user’s account information. 
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Case 3: Set up, edit or delete user accounts 
The manager may be asked to add one or more than one users to the online survey system.  The 
manager may be asked to set up new user account names and passwords. Although the users can 
edit their personal information themselves, the manager may also be asked to edit the user’s 
personal information for them.  
 
Case 4: View all data all users submitted 
The manager will be able to see a list of all users and access all data submitted by each user 
through online interfaces. 
 
Case 5: Data quality control 
The manager may be asked to do quality assurance and quality control (QA/QC) for data 
submitted by all users. The manager may edit data not qualified to meet the QA/QC standard 
defined by the research team. This is to ensure data quality and data integrity.   
 
Online Survey System Users  
Case 1: Change user information  
The user, usually the contact person from a facility participating in the study, may change. If the 
contact person changes, the new person may obtain the previous username and password from the 
old person and log in to update the name and address and all other contact information. The new 
person may also change the old password to a new one he or she prefers.  The new person will 
not be able to change their account name. Only the administrator or manager can do this. 
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All users will be able to access all sections of surveys in the online survey systems. The user will 
first need to log in with their user name and password. Each user will only see the contents 
submitted by him/herself or another representative of his/her facility in every section. 
 
Case 2: Submit data 
Users may submit their EMS data through the online survey system on each round of data 
collection period. 
 
Case 3: View submitted data 
Users will also be able to view all data they have submitted in each survey section. They will only 
be able to see the data they submitted. 
 
Case 4: Update submitted data 
Users may want to update the data they have already submitted when they have new data on their 
EMS available. In this case, they may log in and update the data they have submitted. 
 
Case 5: Delete submitted data 
If a user finds out the data he or she submitted is incomplete (or incorrect), the user can decide to 
delete part of the data or even all data that was submitted and begin the data entry process once 
again.  
 
Case 6: View managers’ contact information 
User may obtain the administrator or manager’s personal information in case he or she needs any 
further assistance on completing the online survey.  User may view personal information such as 
name and email address, but user will not be able to view account information such as account 
name and password. 
 
 System Features and Functionality 
 The following table (Table 2) outlines the processes and actions specified in the detail design of the features and functionality of the 
online survey system.   
 
Table 2: System Features and Functionalities 
 
Function 
 
 
Purpose 
 
User 
 
Process 
 
Outcome 
 
 
Administrator 
Authentication 
 
To verify administrator username and 
password 
 
Required Fields: 
1. Username 
2. Password 
 
 
Administrator 
 
1. Display a login page 
2. Verify username and password 
submitted by administrator against the 
database 
 
Display error 
page or list 
administrator 
functions 
 
 
Function 
Selection 
 
To allow administrator to select a 
function: 
 
Functions 
1. Update administrator information 
2. Set up, edit or delete manager 
account information 
3. Set up, edit or delete user account 
information 
4. View/QAQC survey sections 
sorted by user account 
5. View managers/administrator 
contact information. 
 
 
Administrator 
 
1. Display a menu with function options 
 
 
Access the web 
page 
performing the 
selected 
function 
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Function 
 
 
Purpose 
 
User 
 
Process 
 
Outcome 
 
 
Update 
Administrator 
Information 
 
Allow authenticated user to edit 
administrator information 
Required Fields: 
1. administrator name 
2. administrator email 
3. administrator username 
4. administrator password 
 
 
 
Administrator 
 
1. Display page with a form for 
administrator to enter information.  
The form will have the 
administrator’s current information as 
the default value. 
2. Validate that all fields have been 
entered 
3. Update administrator information 
into database 
 
 
Display an 
error page or 
success page 
 
Add Manager 
Account 
 
Allow authenticated user to add a 
manager account 
Required Fields: 
1. manager name 
2. manager email 
3. manager username 
4. manager password 
 
 
Administrator 
 
1. Display page with a form for user to 
enter manager information 
2. Validate that all fields have been 
entered 
3. Enter new manager information into 
database 
 
 
Display an 
error page or 
success page 
 
Edit Manager 
Account 
Information 
 
Allow authenticated user to edit a 
manager account information 
 
Required Fields: 
1. manager name 
2. manager email 
3. manager username 
4. manager password 
 
 
Administrator 
 
1. Display a page listing all manager 
accounts 
2. Display page with a form with the 
selected manager’s current 
information as the default value. 
3. Update the information and validate 
that all fields have been entered 
4. Update manager information into 
database 
 
Display an 
error page or 
success page 
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Function 
 
 
Purpose 
 
User 
 
Process 
 
Outcome 
 
 
Delete Manager 
Account 
 
Allow authenticated user to delete a 
manager account 
 
 
 
 
 
 
Administrator 
 
1. Display a page listing all manager 
accounts 
2. Delete the selected manager account 
from the list 
3. Display a confirmation page 
4. Delete selected manager from the 
database 
 
 
Display an 
error page or 
success page 
 
Manager 
Authentication 
 
To verify user password 
 
Required Fields: 
1. Username 
2. Password 
 
 
 
Administrator, 
Manager 
 
 
1. Display a login page 
2. Validate that all required fields have 
been entered 
3. Verify manager password against the 
database 
 
 
Display error 
page or enter 
manager 
function 
selection page 
 
Function 
Selection 
 
To allow user to select a function: 
 
Functions 
1. Update manager information 
2. Set up, delete facility 
3. Set up, edit or delete user account 
information 
4. View/QAQC survey sections 
sorted by facility 
 
 
 
Administrator, 
Manager 
 
 
1. Display a menu with function options 
 
 
Access the web 
page 
performing the 
selected 
function 
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Function 
 
 
Purpose 
 
User 
 
Process 
 
Outcome 
 
 
Update 
Manager 
Information 
 
Allow authenticated user to edit 
manager information 
 
Required Fields: 
1. manager name 
2. manager email 
3. manager address 
4. manager password 
 
Administrator, 
Manager 
 
1. Display page with a form for 
manager to enter information.  The 
form will have the manager’s current 
information as the default value. 
2. Validate that all fields have been 
entered 
3. Update manager information into 
database 
 
 
Display an 
error page or 
success page 
 
Set Up New 
Facility  
 
Allow authenticated user to create 
facility 
 
Required Fields: 
1. facility name 
 
 
Administrator, 
Manager 
 
1. Display page with a form for user to 
enter facility information 
2. Validate that all fields have been 
entered 
3. Enter new facility information into 
database 
 
 
Display an 
error page or 
success page 
 
Delete New 
Facility 
 
Allow authenticated user to delete 
facility 
 
 
Administrator, 
Manager 
 
1. Display a page listing all facilities 
2. Delete the selected facility from the 
list 
3. Display a confirmation page 
4. Delete selected facility from the 
database 
 
 
Display an 
error page or 
success page 
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Function 
 
 
Purpose 
 
User 
 
Process 
 
Outcome 
 
 
Set Up User 
Account 
 
Allow authenticated user to add a 
user 
 
Required Fields: 
1. user name 
2. user email 
3. user username 
4. user password 
 
 
Administrator, 
Manager 
 
1. Display page with a form for user to 
enter new user account information 
2. Validate that all fields have been 
entered 
3. Enter new user account information 
into database 
 
 
Display an 
error page or 
success page 
 
Edit User 
Account 
Information 
 
Allow authenticated user to edit a 
user information 
 
Required Fields: 
1. user name 
2. user email 
3. user address 
4. username 
5. user password 
 
 
Administrator, 
Manager 
 
1. Display a page listing all user 
accounts 
2. Display page with a form for user to 
enter user information.  The form will 
have the user’s current information as 
the default value. 
3. Validate that all fields have been 
entered 
4.   Update user information into database 
 
 
Display an 
error page or 
success page 
 
Delete User 
Account 
 
 
 
 
Allow authenticated user to delete a 
user account 
 
Administrator, 
Manager 
 
1. Display a page listing all user 
accounts 
2. Delete selected user account from the 
list 
3. Display a confirmation page 
4. Delete selected manager from the 
database 
 
 
Display an 
error page or 
success page 
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Function 
 
 
Purpose 
 
User 
 
Process 
 
Outcome 
 
 
View 
Administrators 
Information 
 
Allow authenticated user to view 
administrators’ information 
 
 
 
 
 
Administrator, 
Manager 
 
1. Display a page with a list of all 
administrators names with link to it 
2. Display a page with the information 
of the selected administrator.  
 
 
Display the 
page with 
selected 
administrator’s 
information or 
display an error 
page 
 
 
View /QAQC 
Survey Data 
 
Allow manager to select a survey 
section to work with 
 
Administrator, 
Manager 
 
1. Display a page with a list of all 
facilities  
2. Select a facility 
3. Display a page with a list of all 
survey sections of the selected user 
account with links 
4. Select a survey section 
5. Display a page of the selected survey 
section with the selected user’s data 
as the default value 
 
Display the 
survey section 
selected with 
the selected 
user’s 
information as 
default value 
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Function 
 
 
Purpose 
 
User 
 
Process 
 
Outcome 
 
 
User 
Authentication 
 
To verify user password 
 
Required Fields: 
1. Username 
2. Password 
 
 
Administrator, 
Manager, 
Survey User 
 
1. Display a login page 
2. Validate that all required fields have 
been entered 
3. Verify user password against the 
database 
 
 
Display error 
page or enter 
the survey 
pages 
 
 
Function 
Selection 
 
To allow user to select a function: 
 
Functions 
1. Update user information 
2. Enter survey sections 
3. View managers/administrator 
contact information. 
 
 
 
Administrator, 
Manager, 
Survey User 
 
1. Display a menu with function options 
 
 
Access the web 
page 
performing the 
selected 
function 
 
Update User 
Information 
 
Allow authenticated user to edit a 
user information 
 
Required Fields: 
1. user name 
2. user email 
3. user address 
4. user comments 
5. user password 
 
 
 
Administrator, 
Manager, 
Survey User 
 
1. Display page with a form for user to 
enter user information.  The form will 
have the user’s current information as 
the default value. 
2. Validate that all fields have been 
entered 
3. Update user information into 
database 
 
 
Display an 
error page or 
success page 
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Function 
 
 
Purpose 
 
User 
 
Process 
 
Outcome 
 
 
Survey 
Selection 
 
Allow user to select a survey section 
to work with 
 
 
 
 
Administrator, 
Manager, 
Survey User 
 
1. Display a page with a list of all 
survey sections names with links 
 
 
Display survey 
section selected 
by user 
 
 
View 
Submitted Data 
  
To view questions of the survey 
section selected and view the data   
previously submitted. 
 
Administrator, 
Manager, 
Survey User 
 
1. Display a page or pages which shows 
the survey sections already 
completed by this survey user  
2. If the survey has been filled out, 
display the page with the previously 
submitted data as the default value. 
3. If the survey hasn’t been filled out 
yet, display the page or pages of 
blank survey questions. 
 
 
Display page or 
pages of the 
selected survey 
section 
 
Submit data 
 
To allow user to submit new data to 
selected survey section 
 
Required Fields: 
1. Questions of the selected survey 
section 
 
 
 
 
Administrator, 
Manager, 
Survey User 
 
1. Display a page/pages with a 
form/forms of the selected survey 
section 
2. Validate that all required fields have 
been entered (The date field will be 
automatically generated) 
3. Submit data to database 
 
 
Display error 
page or success 
page 
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Function 
 
 
Purpose 
 
User 
 
Process 
 
Outcome 
 
 
Update 
Submitted Data 
 
To allow user to update or delete data 
previously submitted to a survey 
section 
 
Required Fields: 
1. Questions of the selected survey 
section that need to be updated or 
deleted 
 
 
Administrator, 
Manager, 
Survey User 
 
1.   Display a page/pages with a 
form/forms of the completed survey 
section 
2. Validate that all required fields have 
been entered (The date field will be 
automatically generated) 
3. Submit data updated to database 
 
 
Display error 
page or success 
page 
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Risk Impact Likeliho
od 
1 Files become corrupt because of a 
program error 
Loss of data (i.e. database, 
interfaces) 
Not very 
likely. 
2 Files are accidentally deleted or 
overwritten by older files 
Loss of data (i.e. database, 
interfaces) 
Not very 
likely. 
3 Server is no longer usable (i.e. 
destroyed in a fire, crashes and 
cannot be restored, system file is 
accidentally deleted the server 
cannot be rebooted) 
Loss of data (i.e. database, 
interfaces) 
Not very 
likely. 
Risk Management  
Risk Assessment 
In order to prevent any unexpected risk from happening, I have taken the following 
prevention strategy. In order to prevent data losses, all files including the interface file, database 
file and the scripts will be stored at three difference locations. The Master file will be stored on 
my home directory on the server. Copies of these files will be stored on another server and zip 
disk. 
Table 3: Risk Assessment 
The following table (Table 3) describes risks that might occur in the design and 
implementation of this project, the impact of such occurrences, were they to happen and 
likelihood of those risks actually happening. 
After all background information of this project was gathered, several internal 
meetings were held within the UNC-CH research team to determine detailed 
Business Requirements and Rules 
 
 
 
Risk Assessment and Management 
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requirements for the design of the database and online survey system prototype. These 
requirements are:  
 
• Managers (i.e. research staff) must be able to monitor surveys belong to all user accounts. 
• The online survey system must be able to handle surveys of certain size and scope and should 
be able to be extended when necessary. 
• The administrator must be able to access all files (database and web files) associated with the 
online survey system. 
• The users must be able to add, update and delete data only belong to themselves. 
• The users may be able to access a controlled set of data through the online survey system 
based on the needs of the project. 
• Password protection for the online survey system is required for all types of users including 
the administrator, manager and the user. 
• Users’ passwords cannot access managers’ administrative interface; managers’ passwords 
cannot access administrators’ administrative interface. 
• All online survey system interfaces must contain an email address that users can email in case 
they experience technical problems. 
• Administrative changes (i.e., adding managers/users, changing manager/user passwords) can 
only be made through the administrator and manager interfaces. 
• Only administrators can change a manager’s username; only manager can change a user’s 
username. Managers and users cannot change the username themselves. 
•  Administrators and managers must have their own username and password to access 
administrator and manager interface pages. 
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Technology Decision / Justifications  
The relational database management system (RDBMS) used to create the 
NDEMS online survey system was Microsoft Access 2000. This was requested by the 
research staff for the following reasons:  
• The research staff is familiar with MS ACCESS database. 
• The data from previous years was all stored in MS ACCESS database.  
• It is better to store the new survey data in MS ACCESS for cross comparative 
analysis in the future. 
• The data collected from this survey will be released to public at sometime; MS 
ACCESS is portable, which may simplify the release of data.  
• MS ACCESS is easy to convert to other Relational Database Management 
Systems, such as Oracle Database, since they have built-in applications for 
converting an MS ACCESS database. For example, Oracle uses Migration Bench 
to convert MS ACCESS databases.   
The research staff also expressed the necessity to upgrade this database to a larger 
scale database such as Oracle at the completion stage of the project. I will talk about this 
in Section VIII. 
The middleware used to connect the database with the web is Active Server Page:  
• ASP can work with any Windows environment with IIS;  
• the server that the survey system will be housed support ASP;  
• ASP is the language the research project has currently been using. 
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The language used to implement the online interface is HTML. Instead of 
programming a graphic user interface, HTML was chosen for its efficiency: HTML pages 
are easy to implement and maintain and can be accessed anywhere from the Internet. 
The language used to do client side data validation is Java Script. Java Script is 
the most common language used for data validation on the client side interface. Java 
Script will be used for tasks such as asking users to fill out required fields as well as to 
enter appropriate data types.   
 
V. System Design Description 
 
Database Design  
            The data to be modeled consists of both the survey sections and the information 
related to the survey questionnaire. Information related to the questionnaire includes the 
metadata describing the questionnaire, such as the survey user information, the manager 
information and the administrator information. 
            There will be 10 tables in this database. Tables representing information related to 
the OECD survey are: Admin table, Manager table, User table, Password table. Tables 
representing information in the OECD survey are: GMS table, EMS table, Policy table, 
Facility table, FacilityID table and Firm table.   Appendix A shows the Entity-
Relationship model of information representing the OECD survey questionnaires. 
Appendix B shows the Entity-Relationship model of the OECD survey metadata 
information. Appendix F contains the OECD survey questionnaires. 
 
 
30 
   
 
Tables representing the OECD survey 
            The GMS table represents the management and innovation systems and tools 
section of the OECD survey. This section contains questions related to the facility’s 
management systems and tools. These are questions regarding the existing environmental 
management policies, the kinds of general management policies and practices they have 
adopted, and the motivations for them to adopt the existing system. 
            The EMS table represents the environmental measures, innovation and 
performance section of the OECD survey. In this section, the aim is to provide an overall 
picture of how each facility has sought to address the environmental impacts of its 
production activities.   
            The Policy table represents the public environmental policy section. In this 
section, facilities are asked about the nature of public environmental policy, and how it 
impacts upon them.  
            The Facility table represents the facility characteristics section. This section helps 
researchers to obtain information about the general characteristics of the facility. In 
addition to the Facility table,  
            The FacilityID table contains data associating facility ID with facility name. It has 
two fields, the FacilityID and the Facility Name.  
            The Firm table represents the firm characteristics section. This section gathers 
information about the firms, which administer the facilities. It helps researchers to obtain 
the general characteristics of the firm as a whole. 
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            The Facility table is the central table of all tables representing the survey sections. 
FacilityID is the primary key in the Facility table, and also serves as the foreign key in all 
other survey section tables. The field facilityID is generated in the FacilityID table. The 
FacilityID table contains both the facilityID (auto number) and the FacilityName. This is 
to ensure the confidentiality of the facility’s identity. The information to relate a facility’s 
ID and its name is kept in one central table, and only the administrator account and the 
manager account have the privilege to view this information. I will talk more about this in 
Section VI.     
 
Additional tables related to the survey 
            In addition to the six tables created for the survey itself, four tables were created 
for the management module. They are the User table, the Admin table, the Manager table 
and the Password table. The Password table contains account names and passwords for 
the administrator, manager and user accounts. The Admin table contains the personal 
information of the administrators; the Manager table contains the personal information of 
the managers; the User table contains the personal information of the users. Instead of 
putting the account name and password for each type of user into the related table, I 
chose to put all account names and passwords into one central table – the Password table. 
This is because of security concerns. Having this confidential information kept in one 
central location is a better method than distributing it in many tables. 
            For details of the database design described above, please refer to the entity 
relationship diagrams in Appendix A and Appendix B 
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Interface Design Prototype 
            The OECD online survey system consists of web interfaces and scripts. Each 
function presented in Table 2 is implemented by a web interface and a set of scripts 
linked with the interface to perform the function.  
            The survey instrument contains several different types of questions, each of which 
required individual treatment.  
            Please refer to Appendix C for sample screenshots of the prototype of the web 
interfaces. The appendix includes the entry page, the user login page, the survey user 
menu, the manager menu, the administrator menu, the survey index page, as well as the 
web interfaces for survey section I, representing some types of questions mentioned in 
the following section.  
 
Survey Question Prototype Design 
Below are some typical types of questions and question formats found in the 
OECD survey instruments. Please refer to Appendix F for the detailed OECD survey 
instrument. 
For questions with a large number of options requiring a single choice, such as 
Question1, I chose to use a radio button to implement each selection. Radio buttons allow 
survey users to select only one button within each radio button group. This enforces the 
single choice requirement. 
 
Question1: Please indicate the sector of industry (ISIC codes in parentheses) in which you 
would place your main production activity. (Please click only one box.) 
 
         _Manufacture of food products and beverages (15) 
_Manufacture of tobacco products (16)  
_Manufacture of textiles (17)  
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_Manufacture of wearing apparel, dressing and dyeing of fur (18)  
_Tanning/dressing of leather; manufacture of luggage, handbags, footwear (19)  
_Manufacture of wood and products of wood and cork, except furniture (20)   
_Manufacture of paper and paper products (21)   
_Publishing, printing and reproduction of recorded media (22)  
 
Some questions, such as Question 2, require the user to specify an answer if no 
presented options are applicable. For these questions, all options including ”other” are 
presented in the form interface, along with the “please specify” memo field.   The memo 
field is not a required field and has a placeholder to act as input if there is no user input. 
 Question 2: How would you, in general, classify your main production activity? (Please 
click only one box.)   
 
_Production of primary products   
_Production of intermediate products  
_Production of final products   
_Other:     
Please specify: __________________________ 
 
For questions requesting a number response such as Question 3, the data type is 
implemented as text data type. This is due to a concern for future migration to other 
database management systems. Since some data types in MS ACCESS may not be 
supported or may be defined differently in other RDBMS.   The text data type is easier to 
convert.  
 Question 3: Please specify the number of people who are presently employed by your 
firm/facility (expressed in terms of full-time employee equivalents) in the main production 
activity________________________ 
 
For Yes / No / Don’t know questions like Question 4, a list or check box is used 
depending on the layout of the specific page and the complexity of the question. 
 Question 4: Do you export any of your output?  Yes      No    Don’t Know   
 
If yes, approximately what proportion of your output is for export?  
 
_<10%  
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_10%-25%  
_25%-50%  
_> 50%  
 
            For questions such as Question 5, a drop-down list is used to store a list of all 
countries in order to use page space more efficiently. The drop down list will increase 
data quality by preventing users from entering a misspelled country name.  
 Question 5: Which country is your firm's head office located in (list country according to 
the survey requirements)? 
 
            For questions with skip patterns such as Question 6, the value of the answer to the 
initial deciding question is stored in a variable. An “if” statement then redirects the user 
to the next page according to this value. If the user answers “yes” to question 6.1, I 
redirect him/her to the page containing question 6.2 and 6.3; if he/she answers “no” to 
question 6.1, I redirect him/her to the page containing 6.4, skipping question 6.2 and 6.3. 
 Question 6:  
  
 6.1 Does your firm/facility have a person or persons with explicit overall responsibility for 
environmental concerns?  
 
_Yes  
_No  
_Don’t Know   
  
 If no, please proceed to question 6.4. 
 
 6.2 If yes what is their position in the firm/facility? (Please click only one box.) 
 
_Senior management   
_Production/operations   
_Finance/accounting   
         …. 
   
 6.4 Does your firm/facility have an environmental, health and safety department (or 
equivalent)? 
 
 _Yes  
 _No  
 
 If no, proceed to question 6.7. 
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Questions with a large number of sub-questions requiring a single choice on a 
scale, such as Question 7, were also implemented using radio button groups. Descriptions 
of what each number represents in the scale are provided at the top of each question, so 
the user can always refer to it.  
When updating this type of question, I replaced each radio button group with a 
text field. Descriptions of the meaning of the number coding are also provided at the top 
of each question, user can update their data by input a new number in the text field 
referring to the descriptions above.  This is to reduce the redundancy by preventing user 
from going through the radio button groups again. The user has already answered this 
question once, so replacing the radio button with text box can help them to update their 
data more efficiently. This is to reduce the complexity of the ASP code as well to 
facilitate future revision of the survey interface.  
 Question 7: Please assess the importance of the following driving forces when 
considering/deciding to invest in a process or product innovation with significant 
environmental impacts, from 1 (unimportant) to 5 (very important)? (Please click one box 
per row.) 
 
 1 2 3 4 5 
Regulatory authorities  ❑ ❑ ❑ ❑ ❑ 
Industry/trade associations  ❑ ❑ ❑ ❑ ❑  
Suppliers ❑ ❑ ❑ ❑ ❑ 
Buyers from downstream firms or retail distributors ❑ ❑ ❑ ❑ ❑ 
Household consumers ❑ ❑ ❑ ❑ ❑   
Shareholders ❑ ❑ ❑ ❑ ❑   
Employees or labor unions ❑ ❑ ❑ ❑ ❑   
Banks or insurance firms ❑ ❑ ❑ ❑ ❑   
Investment fund managers ❑ ❑ ❑ ❑ ❑   
Environmental organizations ❑ ❑ ❑ ❑ ❑   
Neighborhood associations/organizations ❑ ❑ ❑ ❑ ❑   
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VI. System Design Decision and Technology Challenges 
 
Confidentiality Issues 
            It is very important to protect the participating facilities’ and firms’ privacy and 
confidentiality.  This is agreed upon before facilities sign the agreement to participate in 
the study. In the previous surveys conducted by the NDEMS project, substitute codes 
were used as identifiers for each facility. The file associating the codes with the facility 
names was kept in a file cabinet and also on the server where only research staff had 
access. In the new OECD study, it is agreed that the same method, creating substitute 
codes, will be used to encrypt facility identity information.  
            The following method was used to further ensure the confidentiality of the facility 
identity in the online survey system.  
            Data is stored at a central location to ensure confidentiality. For example, instead 
of storing both facility ID and facility name in the Facility Table, these two fields are 
stored in a separate table named FacilityID. This will reduce the risk of releasing facility 
identity information when querying the database or viewing other information about 
facilities through the public interface.  Only users who have the administrator and 
manager privileges will be able to access this facilityID table though the database or 
management module interfaces.   
            The same design and implementation is used to protect the user account and 
password information in the additional tables created for the management module. All the 
user account name and password information is stored in the Password table. The 
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Administrator, Manager and User tables all use “userID” as primary key. The Password 
table uses foreign key “userID” as part of its compound primary key. By the “userID”, 
the administrators’, managers’ and users’ personal information can be linked to account 
names and passwords. 
            Log-in interfaces and scripts have been designed and implemented to protect the 
system. They provide each type of user access to their own menu. The user account only 
has basic data submission and editing privileges, while managers and administrators have 
their own administrative interfaces. Each type of users can log in their menu and perform 
limited privilege. 
            Server-side scripts are written to do error checking on duplicate input. When a 
duplicate input on a primary key or index field is identified by the ASP script, the system 
will prompt the user to enter a new record, which is unique. It is vital to keep some fields 
unique in order to ensure the correct retrieval of facility data. More details on error 
checking are provided below. 
 
Administrative Module 
            Another way to ensure security and confidentiality is to use user account 
management to control access privilege and manage users. The management module is 
created for this purpose.  Among the three types of users, the survey user is the most 
basic type of user account. Survey users can only submit, access and edit their own 
personal information, as well as submitting data, viewing and editing only the data they 
submitted. Survey users cannot edit their own account name and password. Inherited with 
all survey users’ privilege, the manager user account will be able to submit, access and 
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edit their personal information. The manager account will be able to access and edit all 
survey user account information, including the account name password. The manager 
will also be able to access all data a survey user submitted through the online interface.  
The administrator has the highest privilege and is able to access and edit any information 
through the online interface.  This design is implemented by coding using ASP and SQL 
statements to query the necessary information. In the future, new types of user accounts 
can be added if necessary, and new privileges can be coded to the existing types of user 
accounts. One of the advantages of an online database system is its flexibility of access. 
By proper coding, the system can be accesses anywhere on the Internet and user 
privileges can be easily assigned, without compromising security and confidentiality 
            Instead of letting survey users create their own accounts, I chose to give manager 
the privilege to create accounts for survey users. This ensures that each survey user is 
associated with the right facility. (One facility can have more than one user.) This also 
prevents survey users from reaching information about other participating facilities.   
 
Cardinality  
            It is still undecided whether the participating facilities will fill in the survey just 
once or once per year. Therefore, the current implementation of the survey submission 
assumes that a facility will fill out the survey more than once. I assume the survey user 
will complete whole sections several times. I also assume they need to update the data 
they submitted frequently. Under these conservative assumptions, I implemented the data 
submission scripts using Update SQL statements instead of Insertion SQL statements. 
When a facility is created, the facilityID for this facility is already inserted into every 
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table. When a survey user associated with this facility is submitting new data, the survey 
user actually has his or her data inserted into the database by running updating SQL 
statements.  
 
Data Referential Integrity 
            Referential integrity is ensured both in the MS ACCESS database and by the ASP 
code connecting the web interface and the database.  
The MS ACCESS database management system supports referential integrity. 
Other database management systems, such as MySQL, do not support this feature. 
Relational Database Management Systems have various referential integrity rules. Due to 
the fact that this database will be migrated to other database management systems, it is 
very important to build integrity constraints into the ASP code connecting the back-end 
database and the web interfaces, so that referential integrity will be maintained in all 
versions. 
The first step to enforce integrity was to add JAVA Scripts validation to the data 
entry forms to enforce the data entry of the required fields.  If a user forgets to enter a 
fields required in the database, a warning message box will be prompted to call for the 
user’s correction.  
Referential integrity is also enforced when a user submits or deletes data. Multiple 
insertion or deletion query statements are used in the ASP scripts for this purpose. For 
example, if a manager creates a new facility, the facilityID generated by the new record 
will be inserted into other tables that use facilityID as a foreign key.  
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       The online system uses the same method to delete a record. In addition to 
implementing cascading delete in the database itself, it is coded in the ASP code as well. 
If a facility is to be deleted, the related records of this facility in all other tables using 
facilityID as foreign key will be deleted. In the SQL statement, the records in other tables 
will be deleted prior to the deleting of the record in the primary table.    
 
Data Validation 
            JAVA scripts are used to validate data entered from web interfaces.  For example, 
if text is entered into a numeric field, a warning message will be produced to draw the 
user’s attention to correct his or her mistake. 
             Each form is designed to minimize occurrences of user data entry error to the 
greatest possible extent. Radio buttons are used for questions with many options that only 
allow single choice. Drop-down lists are used for data that has controlled vocabulary. The 
controlled vocabulary lists will improve the query’s reliability when retrieving data from 
the database.  
 
Error Checking 
            In addition to the client-side error checking by JAVA Scripts validation, the ASP 
code on the server side will also check the uniqueness of primary key fields or index 
fields to prevent the retrieval of the wrong set of records. One typical example is 
whenever a administrator or manager is going to change an account name, the new 
account name they submit will first be validated by an ASP script to see if it duplicates an 
existing account name. Although the account name is not a primary key in any of the 
 
41 
   
tables, the user log-in script relies on it to retrieve the userID. The userID is the key 
information to retrieve a user’s whole set of individual data. If the user account name is 
duplicated, the log-in scripts will associate the wrong information with the wrong user 
account, causing incorrect input or revealing facility confidential information among 
participating facilities. If it turns out that the account name is already taken in the 
database, the script redirects the user back to update the account name and password 
again, until the user has submitted a unique record.   
 
VII. Internal Review and Usability Test 
   
A usability test is designed to get feedback on an information system from users 
by asking them to perform a set of tasks. The usability test of the prototype OECD Online 
Survey System was conducted as an internal test and was reviewed by internal users. The 
Internal users were volunteers from the NDEMS Project research staff from UNC-CH. 
This test evaluated the overall design and usability of the OECD Online Survey Systems. 
It also served as an educational opportunity to demonstrate to the research staff the basic 
functions of the online survey system.  Please refer to Appendix D for the consent letter 
and Appendix E for the questionnaire used in the usability test.   
A usability test session was scheduled for all interested research staff members. 
The usability test session was held in the project office of NDEMS project at Abernethy 
Hall, UNC-Chapel Hill. This was a group session involving all participants. The 
participants were provided with a brief introduction to the functions of the system and a 
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set of user accounts and passwords to access the system. After the introduction, they were 
given 10 tasks to perform in the online survey system. These tasks included:  
• As a manager, create a new facility 
• As a manager, create a new user account and for survey users from a facility 
• As a manager, edit survey user profile just created above 
• As a survey user, submit environmental data (dummy data) through the online 
survey system  
• As a survey user, update the data you submitted through the online survey system 
• As a manger, view a list of all user account   
• As a manager, delete user accounts 
• Submit manager information (dummy data) through the online survey system to a 
manager profile 
• As a manager, edit the manager profile information just submitted 
• As a manager, delete a facility 
Once they completed the tasks, the participants were asked to answer a set of 
questions regarding their performance in the system and a set of open interview questions 
regarding the design and usability of the system according to their experience with the 
online survey system in the test.  The questions are shown in Appendix E. 
All participants successfully completed all tasks and all of them agreed that the 
design of the online system covers every function needed in the data collection of the 
OECD survey.  
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The participants gave positive feedback on the design of the interface. They 
thought that the questionnaire was presented in an efficient way. But they also thought 
that some of the labeling of the interface needs to be revised, For example, in the update 
survey data function page, at the bottom of each survey page, it was suggested that the 
“update” bottom should be labeled as “next” to indicate that clicking it would bring you 
to the next page of the same survey section. 
The participants showed great interest in the administrative module. For the Menu 
(the function selection interface), instead of using links, they suggested using buttons to 
represent each function on the menu. They thought a button would seem more click-able 
than a link. They also suggested grouping different functions in the administrator and 
manager menu interface. Because the administrator and manager have a large amount of 
functions on their menu, these functions should be presented in a more organized way. 
For example, the create/edit/delete user functions in the layout of the manager menu 
should be combined into one group.  
One important suggestion from the participants was to redesign some of the 
privileges of the administrator and managers. They thought that the “view data” privilege 
and “QA/QC” data privilege should be separated. To preserve the original data survey 
user submitted, an administrator or a manager should not be able to easily manipulate any 
data survey users submitted. It is very important to keep the viewing function separate 
from the QA/QC function to reduce the risk of mistakenly manipulate survey user data. 
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VIII.   Future Implementation 
 
This project is considered a pilot project for a future full implementation of the 
OECD project. Some design decisions were not covered within the scope of this 
project, but will be discussed in this section as future implementations. 
When the decisions about how to integrate the NDEMS and OECD project are 
finalized by the research team, the system will develop into one that involves hundreds of 
users. The MS ACCESS database we currently use in this pilot phase might not be able to 
handle the amount of user transactions. Therefore, I recommend a larger scaled database 
that can support more powerful online transactions such as SQL database or Oracle 
database. MS ACCESS database was chosen for this pilot project with this idea in mind.  
There are many conversion applications designed to convert MS ACCESS 
databases into larger databases, such as SQL Server or Oracle.  
As mentioned above in Section II, because of the agreement to share data between 
each region (country), the public interface should also enable the research teams of other 
regions and the general public to share the data collected, while maintaining the 
confidentiality of the participating facilities and firms. In addition to the three types of 
accounts already designed, an additional account type with only viewing privileges for all 
facility data submitted may be created to meet this requirement. 
More decisions must still be made on how to make the data available to the public 
through NDEMS web site. If the decision is to migrate the MS ACCESS database to a 
larger RDBMS, it will be impossible to offer Internet visitors the ability to download the 
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whole database, therefore, a web interface to share the data on the web site is vital. What 
kind of queries should the research team use to retrieve the data? Should the web site 
offer the visitors searching functions on the data or should the website only present static 
information by previously defined (canned) queries? These are all important issues need 
to be designed and implemented as the next step. 
  This project is a pilot project, where the design of the online survey system was 
based on a draft survey provided by the research team. The survey is subject to changes. I 
will not consider the changes in my pilot project, those will be designed and implemented 
in the future full implementation of this project. Below are some examples of the changes 
possible to some type of questions. This prototype survey instrument represents only the 
basic types of possible questions. There may be future evolution of questions based on 
this set, such as more complicated skip pattern questions and more complicated cross-tab 
questions.   
Question 1 represents a more advanced skip pattern that might be used in the 
future survey instrument. If users were to choose different answer for the first question, 
they will be brought to different place for the second question. Question 2 requires each 
item to be assigned a different rating. This will require an implementation of a drop-down 
list, which will eliminate an option after it is selected. 
Question1: did this innovation directly increase or decrease total unit sales? 
 
_Increase sales            
_Decrease sales           
_No effect                  [GO TO Q2] 
_Don’t Know              [GO TO Q2] 
 
 Would you estimate the percentage increase or decrease in sales? 
 _Less than 5%            
 _5% to 25%                
 _Over to 25%             
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 _Do not know             
 
 
 Question 2: Which of the following environmental policy instruments do you feel have 
significantly affected your firm/facility's production activities? Please rate them. 
(Multiple responses possible and should allow different ratings for each choice.) 
 
Input bans ❑ 
Technology-based standards ❑ 
Performance-based standards ❑ 
Product standards ❑ 
Input taxes (including energy) ❑ 
Emission or effluent taxes or charges ❑ 
Deposit-refund systems ❑ 
Tradable permits ❑ 
 
 Appendix A: Entity Relationship Diagram of Tables Representing OECD Survey Questionnaires  
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Appendix B: Entity Relationship Diagram of Tables Representing Administrative Module of OECD Online Survey System 
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Appendix C: Interface Prototypes  
Entry Page 
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User Login Page 
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User Menu 
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Manager Menu 
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Administrator Menu 
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Survey Index Page 
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Web Interfaces for Question Prototypes 
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Web Interfaces for Question Prototypes 
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Web Interfaces for Question Prototypes 
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Web Interfaces for Question Prototypes 
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Web Interfaces for Question Prototypes 
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Appendix D: Usability Test for National Database on Environmental 
Management System (NDEMS) Online Survey System Consent Letter 
 
Purpose of this Usability Test 
 
This is a usability test to get feedback from internal users by performing a set of tasks 
in the NDEMS Online Survey System. Internal Users will be NDEMS project 
research staff from the department of public policy, UNC-Chapel Hill. This test will 
evaluate the overall design and usability of the National Database on Environmental 
Management Systems (NDEMS) Online Survey Systems. The usability test is being 
conducted by Yihua Zhang, a student in the School of Information and Library 
Science, as a part of Master’s project in conjunction with Dr. Stephanie W. Haas.  
 
What Will Happen During the Usability Test: 
As a participant, you will be provided access to a prototype of the NDEMS Online 
Survey System. First of all, you will be provided with a brief description of the 
functions of the system and a set of user account and password to access the system. 
After this you will be given several tasks to be performed in the online survey 
systems. These tasks may include:  
• Submitting environmental data (dummy data) through the online survey 
system  
• Updating the data you submitted through the online survey system   
• Creating user account and password for yourself 
• Submitting user information (dummy data) through the online survey system 
• Updating user information you have just submitted 
Once you have completed those tasks, you will be asked to answer a series of 
questions regarding your experience with the online survey systems. Finally, you will 
be asked to give comments and suggestions to future implementation of the system. 
The entire study should take less than 30 minutes. 
 
Your Privacy is Important: 
 
We will make every effort to protect your privacy. Any information obtained in the 
study will be recorded using a participant number, not your name. Since we will be 
making efforts to protect your privacy, we ask you to agree that we may use any 
information we get from this usability test in any way we think is best for publication 
or research. 
 
If you have any questions regarding this study, please contact me (Yihua Zhang 
zhyh@email.unc.edu) or my advisor, Dr. Stephanie W. Haas (962-8360, 
haas@ils.unc.edu) 
 
Risks and Discomforts  
 
We do not know of any personal risk or discomfort you will have from being in this 
study. 
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Your Rights 
• You decide on your own whether or not you want to be in this study.  
• You will not be treated any differently if you decide not to be in the study.  
• If you decide to be in the study, you will have the right to stop being in the 
study at any time.  
Institutional Review Board Approval 
 
The Academic Affairs Institutional Review Board (AA-IRB) of the University of 
North Carolina at Chapel Hill has approved this study. If you have any concerns about 
your rights in this study, you may contact the Chair of the AA-IRB: 
  
 Barbara Davis Goldman, Chair 
 UNC-CH 
 Chapel Hill, NC 27599 
 (919)-962-7761 
 aa-irb@unc.edu 
 
Your signing and returning this form will be taken as indication of your consent to 
participate in this study.  
 
 
I have had the chance to ask any questions I have about this study, and they have been 
answered for me.  
I have read the information in this consent form, and I agree to be in the study. There are two copies of this form.  I 
will keep one copy and return the other to the investigator.  
 
   
____________________________                                     ________________________________  
(Signature of Participant)                                                          (DATE) 
  
__________________________                         __________________________  
*(Signature of Witness)                                                          (DATE)  
  
* Witness signature is required only when the capacity of the subject to understand the 
description of the project and its associated risks is in question or when otherwise required by 
the Academic Affairs Institutional Review Board. 
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Appendix E: Usability Test Questionnaire 
 
Background Information: 
 
This is a usability test to get feedback from users by performing a set of tasks in the OECD 
Online Survey System, as well as to educate internal users on how to use the online survey 
system. OECD Online Survey System is a set of online interfaces designed to let the 
companies participating in the OECD research project to submit their environmental 
management system data directly from the Internet to the back-end database connected by the 
interfaces, it will also allow the OECD research teams to manage the user account for each 
company and the data they submitted. OECD Online Survey System has three types of users, 
the administrator, the manager and the user. Among the three, the manager role covers all the 
typical functions of the three users.  
As a manager of the OECD Online System, you will be able to perform the following 
functions:  
o Change manager’s personal information1, 2 
o View all user accounts 
o Set up, delete facility 
o Set up, edit or delete user account or account information 
o View all data user submitted 
o QA/QC all data user submitted 
You will be provided with the account name and the password of a manager and log into the 
system to perform a set of manager roles and also some user role.  
 
 
Evaluation Tasks and Evaluation Questionnaire 
 
 
URL: http://kiwi.ils.unc.edu/projects/Zhanyi/  
User name: username is your first name 
Password:  password 
 
Example:       Username: Pete 
           Password:  password 
 
Please perform the following tasks and answer the questions after each task. 
 
1. Please perform the following task and answer if you were able to perform the 
following tasks? 
 
 
Task 1: Change manager information  Yes  No 
 
Log in as a manager, to correct your own information, such as email address, 
etc.  
 
Task 2: Set up a new Facility  Yes  No 
 
As a manager, add one new facility  
 
Task 3: Set up new user accounts  Yes  No 
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As a manager, add one new user to the online survey system.  Try 
adding another user account with the same username  
 
Task 4: View chosen user account information  Yes  No 
 
As a manager, choose to view the user account information you’d like to 
know several user information already entered through manager menu 
 
Task 5: Edit user accounts  Yes  No 
 
As a manager, edit user accounts you have chosen from the online 
survey system including the user name, password, or the chosen user’s 
personal information.   
 
Task 6: Submit data to online survey Section1 using the user account just 
created  Yes  No 
 
Log out the manager menu, Log in as user, with the user account you 
just created, perform the user duty to fill in one of the survey of the 
online survey system 
 
Task 7: View/Update survey data (Section1) submitted  Yes  No 
 
Remain in the user menu, with the user account you just created, 
perform the user duty to update the survey data of the online survey 
system you just submitted 
 
Task 8: View all data other users submitted  Yes  No 
 
Log out the user menu and log in as a manager, choose from a user list to 
view the data a particular user submitted (For example, the user account you 
just created) 
 
Task 9: Delete the user account just created  Yes  No 
 
Remain in the manager menu, as a manager, delete the user account 
just created or choose to delete one of the user accounts from the 
online survey system 
Task 10: Delete a facility  Yes  No 
 
As a manager, delete one chosen facility (You can try to delete the facility you 
just created) 
 
2. For those tasks you answered “no”, please provide reasons and suggestions. 
 
3. Are navigation path of the system apparent? (Is it easy to identify which section you are 
and is it easy to find “exit” or “entrance” to other page?)  
 
4. Do you think the online survey system covers every function required by the OECD data 
collection? Besides the functions presented above, do you have suggestions on additional 
functions should be covered? Please give your reasons.  
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5. Do you have any other suggestions on future implementations? (This is an open 
question, please feel free to answer as much as you can, your answer will be a great 
help for evaluation and redesigning the online survey system 
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Appendix F: The Survey Questionnaire 
 
 
 
 
 
 
Environmental Policy Tools and  
Firm-Level Management: 
 
A Cross-OECD Survey 
 
 
 
 
 
National Policies Division 
OECD Environment Directorate 
 
 
 
 
(Draft Questionnaire – To Be Revised and Pre-Tested) 
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SECTION 1: MANAGEMENT AND INNOVATION SYSTEMS AND TOOLS IN 
YOUR FACILITY 
 
This section contains questions related to the facility’s management systems and tools. If your firm 
has many production facilities, please answer with reference to the facility at which you are located 
or with which you are most familiar.  
 
1.1 Does your facility use any of the following advanced management practices? (Please 
tick one box for each row.) 
 
  Yes No 
ISO 9000    
Total Quality Management    
Benchmarking    
Health and Safety Management    
Knowledge Management     
Full-Cost or Activity-Based Accounting   
  
1.2. Does your facility have a person or persons with explicit overall responsibility for 
environmental concerns?  
 
Yes ❑ 
No ❑ 
 
If no, please proceed to question 1.5. 
 
1.3 If yes, does anybody else in the facility report to this person? 
 
Yes ❑ 
No ❑ 
 
1.4 To whom does this person report? (Please tick only one box.) 
 
For firms with one facility 
Head of operations in the facility ❑ 
Other parts of upper management in the facility ❑ 
 
For firms with many facilities 
Manager within the facility  ❑ 
Head of environment in the firm  ❑ 
Head of operations in the firm  ❑ 
Upper management within the firm ❑ 
 
1.5 While purchasing and marketing goods and services, does your facility regularly 
consider one of the following measures? (Please tick one box for each row.) 
 Yes No 
 Taking environmental performance into account in the selection of suppliers   
 Placing demands on suppliers to undertake environmental measures  ❑ 
 Informing buyers of means of reducing the environmental impacts of use  ❑ 
 
1.6 Which practices have been established in the facility in order to implement 
environmental management? (Please tick one box for each row.) 
 Yes No  
a. has an environmental plan  ❑  ❑ 
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b. has a written environmental policy ❑  ❑ 
c. has defined responsibilities to implement the environmental policy  ❑  ❑ 
d. has a process to identify environment-related legal requirements ❑  ❑ 
e. uses environmental criteria to evaluate employees’ performance ❑  ❑ 
f. uses environmental criteria in the evaluation of senior employees ❑  ❑ 
g. has an environmental training program in place for its employees ❑  ❑ 
h. carries out internal environmental audits ❑  ❑ 
i. commissions external environmental audits ❑  ❑ 
j. benchmarks its environmental performance relative to other firms ❑  ❑ 
k. benchmarks environmental performance between units in the firm  ❑  ❑ 
l. uses environmental accounting  ❑  ❑ 
m. publishes a separate environmental report ❑  ❑ 
n. includes environmental information in its annual report ❑  ❑ 
o. has developed and adopted environmental performance indicators ❑  ❑ 
p. has elaborated of measurable environmental goals ❑  ❑ 
 
1.7 Has your facility implemented an environmental management system? 
 
Yes ❑ 
In Process ❑ 
No ❑ 
 
If no, please proceed to Section 2. 
 
1.8 If yes, has your facility acquired a certification in environmental management?  
 
Yes ❑ 
No ❑ 
 
1.9 In what year did your facility first acquire certification?  ________________ 
 
1.10 Which certification did it acquire? (Please tick one box for each row.) 
  
    Not 
  Yes Not Applicable 
 EMAS   ❑ ❑ ❑  
 ISO 14001  ❑ ❑ ❑ 
 
1.11 Please indicate how costly the introduction of an environmental management system 
has been related to its benefits thus far. (Please tick only one box.) 
 
 Not as great as the costs        
 Approximately the same as the costs       
Somewhat greater than the costs        
Considerably greater than the costs      
 
 
1.12 Please assess the importance of the following factors in your motivation to introduce an 
environmental management system, on a scale from 1 (very unimportant) to 5 (very 
important)? (Please tick one box for each row.) 
      Not 
 1 2 3 4 5 Applicable 
Improved information on operations  ❑ ❑ ❑ ❑ ❑ ❑ 
Identification of cost savings with respect to inputs ❑ ❑ ❑ ❑ ❑ ❑ 
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Improved identification of potential future liabilities ❑ ❑ ❑ ❑ ❑ ❑ 
Facilitates efforts to ensure regulatory compliance ❑ ❑ ❑ ❑ ❑ ❑ 
Identification of new market opportunities  ❑ ❑ ❑ ❑ ❑ ❑ 
Allows for differentiation of products in the market ❑ ❑ ❑ ❑ ❑ ❑ 
Improved company profile/image ❑ ❑ ❑ ❑ ❑ ❑ 
Requested by corporate headquarters ❑ ❑ ❑ ❑ ❑ ❑ 
Requested by buyers or suppliers ❑ ❑ ❑ ❑ ❑ ❑ 
Requested by shareholders  ❑ ❑ ❑ ❑ ❑ ❑ 
Requested by employees or union  ❑ ❑ ❑ ❑ ❑ ❑ 
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SECTION 2: ENVIRONMENTAL MEASURES, INNOVATION AND 
PERFORMANCE 
 
In this section, the aim is to provide an overall picture of how your facility has sought to address 
the environmental impacts of its production activities. If your firm has many production facilities, 
please answer with reference to the facility at which you are located or with which you are most 
familiar.   
 
2.1 Which technical measures has your facility introduced to diminish or prevent negative 
environmental impacts in the last three years? (Please tick one box for each row.) 
    Not 
  Yes No Applicable 
 Product innovations 
 Improved product design to facilitate recycling or reuse    
 Improved product design for ease of safe disposal    
 Improved resource efficiency of product in use    
 Reduced toxicity due to material choice     
 
 Process innovations 
 Treatment of emissions to air    
 Treatment of discharges to surface water     
 Treatment of solid waste     
 Change-in-production processes which reduce pollution    
 Increased efficiency in use of resources     
 Increased use of recycled inputs    
  
 
2.2. Has your facility experienced an improvement in the environment-intensity of its 
products or production processes in the last three years? (Please tick one box for each 
row.) 
   Not 
  Yes No Applicable 
 Water Use     
 Energy Use     
 Use of Recycled Inputs     
 Use of Chemical Inputs      
 Use of Total Material Inputs     
 Generation of Hazardous Waste     
 Generation of non-Hazardous Solid Waste      
 Wastewater Effluent        
 Local and Regional Air Pollution Emissions     
 Greenhouse Gas Emissions     
 Noise/Smell Generation     
 Disruption of Natural Landscape     
 Soil Contamination    
 Risk of Severe Accidents      
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2.3 How important do you consider each of the following impacts from your facilities' 
products and production processes, on a scale from 1 (very unimportant) to 5 (very 
important))? (Please tick one box for each row.) 
       Not 
  1 2 3 4 5 Applicable 
 Water Use        
 Energy Use       
 Use of Recycled Inputs       
 Use of Chemical Inputs        
 Use of Total Material Inputs       
 Generation of Hazardous Waste       
 Generation of non-Hazardous Solid Waste        
 Wastewater Effluent          
 Local and Regional Air Pollution Emissions       
 Greenhouse Gas Emissions       
 Noise/Smell Generation       
 Disruption of Natural Landscape       
 Soil Contamination       
 Risk of Severe Accidents         
  
2.4 Which of the following environmental performance measures does your facility 
regularly monitor or use in management decision-making? (Please tick one box for 
each row.) 
 
   Monitor and Use Not 
  Monitor Regularly in  Monitored Not 
  Regularly Management or Used Applicable 
 Water Use     
 Energy Use     
 Use of Chemical Inputs      
 Use of Recycled Inputs     
 Use of Total Material Inputs     
 Generation of Hazardous Waste     
 Generation of non-Hazardous Solid Waste     
 Wastewater Effluent       
 Local Air Pollution Emissions     
 Greenhouse Gas Emissions     
 Noise/Smell Generation      
 Disruption of natural landscape      
 Soil Contamination     
 Risk of Severe Accidents       
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2.5 Please assess the importance of the following pressures when considering undertaking 
an investment with significant environmental impacts, from 1 (very unimportant) to 5 
(very important)? (Please tick one box for each row.) 
       Not 
 Regulatory authorities ❑ ❑ ❑ ❑ ❑ ❑ 
 Industry/trade associations ❑ ❑ ❑ ❑ ❑ ❑ 
 Competing firms ❑ ❑ ❑ ❑ ❑ ❑ 
 Suppliers ❑ ❑ ❑ ❑ ❑ ❑ 
 Downstream firms or retail distributors ❑ ❑ ❑ ❑ ❑ ❑ 
 Household consumers ❑ ❑ ❑ ❑ ❑ ❑  
 Shareholders ❑ ❑ ❑ ❑ ❑ ❑  
 Employees  ❑ ❑ ❑ ❑ ❑ ❑  
 Labor unions ❑ ❑ ❑ ❑ ❑ ❑  
 Banks  ❑ ❑ ❑ ❑ ❑ ❑  
 Insurance firms ❑ ❑ ❑ ❑ ❑ ❑ 
 Investment fund managers ❑ ❑ ❑ ❑ ❑ ❑  
 Environmental organizations ❑ ❑ ❑ ❑ ❑ ❑  
 Neighborhood organizations ❑ ❑ ❑ ❑ ❑ ❑  
 
2.6 Assess the importance of the estimated benefits your facility has realized as a 
consequence of undertaking environmental actions, on a scale from 1 (very 
unimportant) to 5 (very important). (Please tick one box for each row.) 
       Not  
  1 2 3 4 5 Applicable 
 Cost savings in terms of inputs or taxes ❑ ❑ ❑ ❑ ❑ ❑ 
 Avoid penalties for non-compliance ❑ ❑ ❑ ❑ ❑ ❑ 
 General increase in productivity ❑ ❑ ❑ ❑ ❑ ❑ 
 Increase in share of existing markets ❑ ❑ ❑ ❑ ❑ ❑ 
 Exploit new markets ❑ ❑ ❑ ❑ ❑ ❑  
 Product differentiation ❑ ❑ ❑ ❑ ❑ ❑ 
 Firm image ❑ ❑ ❑ ❑ ❑ ❑ 
 Improved access to capital markets ❑ ❑ ❑ ❑ ❑ ❑ 
 
2.7  Does your facility have a budget for research and development specifically 
related to the environmental matters?  
 
 Yes ❑ 
 No ❑ 
 
If no, please proceed to Section 3. 
 
2.8 If yes, what percentage of your total budget for research and development is 
attributable to environmental matters?      
 ________________ 
 
 
 
  
 
72 
SECTION 3: PUBLIC ENVIRONMENTAL POLICY 
 
In this section you will be asked about the nature of public environmental policy, and how it 
impacts upon your facility. If your firm has many production facilities, please answer with 
reference to the facility at which you are located or with which you are most familiar. 
 
3.1 How important do you feel that the following environmental policy instruments are in 
terms of impacts on your facility's production activities, on a scale from 1 (very 
unimportant) to 5 (very important)? (Please tick one box for each row.) 
      Not 
 1 2 3 4 5 Applicable  
 Input bans ❑ ❑ ❑ ❑ ❑ ❑ 
Technology-based standards ❑ ❑ ❑ ❑ ❑ ❑ 
Performance-based standards ❑ ❑ ❑ ❑ ❑ ❑ 
Product standards ❑ ❑ ❑ ❑ ❑ ❑ 
Input taxes (including energy) ❑ ❑ ❑ ❑ ❑ ❑ 
Emission or effluent taxes or charges ❑ ❑ ❑ ❑ ❑ ❑ 
Deposit-refund systems ❑ ❑ ❑ ❑ ❑ ❑ 
Tradable permits ❑ ❑ ❑ ❑ ❑ ❑ 
Liability for environmental damages ❑ ❑ ❑ ❑ ❑ ❑ 
Information-based measures ❑ ❑ ❑ ❑ ❑ ❑ 
Voluntary agreements with government ❑ ❑ ❑ ❑ ❑ ❑ 
Voluntary agreements with community ❑ ❑ ❑ ❑ ❑ ❑ 
Special recognition programmes ❑ ❑ ❑ ❑ ❑ ❑ 
Subsidies for environmental investments ❑ ❑ ❑ ❑ ❑ ❑ 
Tax write-offs or preferences ❑ ❑ ❑ ❑ ❑ ❑ 
Technical assistance programmes ❑ ❑ ❑ ❑ ❑ ❑ 
 
3.2   Which of the following statements most closely characterizes the environmental policy 
framework to which you are subject? (Please tick only one box.) 
 
 The rules and regulations are quite prescriptive, often restricting or specifying the use  
 of specific material inputs, production processes, and product characteristics ❑ 
 
 Certain performance standards must be met, but there is considerable flexibility 
allowed   
 in terms of how precisely those standards are achieved  ❑ 
 
 The environmental authorities tend rely heavily upon the application of taxes and  
 pollution charges and other market-based instruments such as tradable permits ❑ 
 
 The environmental policy framework is best described as negotiated and co-operative 
 agreement between the facility and the regulatory authorities. ❑ 
 
 The environmental policy framework involves the provision of various supports 
programmes and inducements to improve environmental performance ❑ 
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3.3 Do the regulatory authorities encourage you to use an environmental management 
system? 
 
 Yes ❑ 
 No ❑ 
 
 If no, please proceed to question 3.5. 
 
3.4 If yes, in what way do they encourage you to use an environmental management 
system? (Please tick one box for each row.) 
  Yes No 
 Reduced frequency of inspections ❑ ❑  
 Reduced regulatory stringency ❑ ❑ 
 Technical assistance ❑ ❑ 
 Financial support ❑ ❑ 
 Information campaign ❑ ❑ 
 Special recognition or award ❑ ❑ 
 Preferences for public procurement ❑ ❑ 
 
3.5 In your view is the environmental policy regime best described in which of the 
following ways? (Please tick only one box.) 
 
Not particularly stringent, obligations can be met with relative ease  
 ❑  
Moderate stringency, requires some managerial and technological responses ❑ 
Very stringent, has a great deal of influence on decision-making within the facility ❑ 
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SECTION 4: FACILITY CHARACTERISTICS 
 
This section is intended to help us obtain a general picture of your facility. 
If your firm has many production facilities, please answer with reference to the facility at which 
you are located or with which you are most familiar.  
 
4.1 Please indicate the sector of industry (ISIC codes in parentheses) in which you would 
place your main production activity of your facility. (Please tick only one box.) 
 
Manufacture of food products and beverages (15)  
Manufacture of tobacco products (16)  
Manufacture of textiles (17)  
Manufacture of wearing apparel, dressing and dyeing of fur (18)  
Tanning and dressing of leather; manufacture of luggage, handbags, footwear, etc..(19)  
Manufacture of wood and products of wood and cork, except furniture (20)   
Manufacture of paper and paper products (21)   
Publishing, printing and reproduction of recorded media (22)  
Manufacture of coke, refined petroleum products and nuclear fuel (23)  
Manufacture of chemicals and chemical products (24)  
Manufacture of rubber and plastics products (25)  
Manufacture of other non-metallic mineral products (26)  
Manufacture of basic metals (27)  
Manufacture of fabricated metal products, except machinery and equipment (28)  
Manufacture of machinery and equipment, n.e.c. (29)  
Manufacture of office, accounting and computing machinery (30)  
Manufacture of electrical machinery and apparatus (31)  
Manufacture of radio, television and communication equipment (32)  
Manufacture of medical, precision, and optical instruments, watches and clocks (33)  
Manufacture of motor vehicles, trailers and semi-trailers (34)  
Manufacture of other transport equipment (35)  
Manufacture of furniture (36)  
Recycling (37)  
 
4.2 How would you, in general, classify the primary customers for your products? (Please 
tick only one box.)   
 
Other manufacturing firms   
Wholesalers or retailers  
Households   
 
4.3  What best characterizes the scope of your market? (Please tick only one box.) 
 
Local   
National  
Regional (neighboring countries)  
Global  
 
4.4 What is the approximate age of your facility (in years)? ___________ 
 
4.5  How many people are presently employed at your facility? ___________ 
 
4.6 How have sales from your facility changed in the last three years? 
 
They have increased     
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They have stayed about the same   
They have decreased    
 
4.7 What has been the average annual change in sales in the last three 
years (in percentage per year)? 
  __________ 
 
4.8 How would you assess your overall business performance over the past 
three years? (Please tick only one box.) 
 
Revenue well in excess of costs    
Revenue sufficient to make a small profit   
Enough revenue to break even    
Revenue insufficient to cover costs   
Revenue so low as to produce large losses   
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SECTION 5: FIRM CHARACTERISTICS 
 
This section is intended to help us obtain a general picture of your firm as a whole.   
 
5.1  How many people are presently employed by your firm?  ___________ 
 
5.2  How many different production facilities does your firm have?  ___________ 
 
5.3 Is your firm's head office located overseas?  
 
Yes ❑  
No ❑ 
 
5.4 Please estimate your firm’s average annual expenditures on research and development 
as a percentage of sales over the last three years?  ___________ 
 
5.5  Does your firm have an environmental department (or equivalent such as 
environmental, health and safety department)? 
 
 Yes ❑ 
 No ❑ 
 
5.6 If yes, does it have a separate budget for research and development? 
 
 Yes ❑ 
 No ❑ 
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Thank you for taking the time to complete this questionnaire!  
 
Please complete the details below: 
 
Name and title -- 
 
Firm --  
 
Address --  
 
Postcode -- 
 
Email -- 
 
Please characterize your responsibilities.  (Please tick only one box.) 
 
Senior management  ❑ 
Production/operations  ❑ 
Finance/accounting  ❑ 
Specialized environmental department (or equivalent)  ❑ 
External/media relations  ❑ 
Marketing/Sales  ❑ 
Purchasing  ❑ 
Human Resources  ❑ 
Product Development  ❑ 
Other (please specify) _______________________ 
 
If you have any comments concerning the issues addressed in this questionnaire, feel free to 
state them below 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
